Attenuation of microglial and neuronal activation in the brain by ICV minocycline following myocardial infarction.
Following myocardial infarction, microglia, the immune cells in the central nervous system, become activated in the hypothalamic paraventricular nucleus (PVN) suggesting inflammation in this nucleus. Little is known about other brain nuclei. In the present study, we investigated whether the rostral ventrolateral medulla (RVLM), the nucleus tractus solitarius (NTS) and the periaqueductal grey (PAG), regions known to have important cardiovascular regulatory functions, also show increased microglial activation and whether this coincides with increased neuronal activity. We also investigated whether minocycline inhibited microglial activation and whether this also affected neuronal activity and cardiac function. Compared to controls there was a significant increase in the proportion of activated microglia and neuronal activation in the PVN, RVLM, NTS and PAG, 12weeks following myocardial infarction (P<0.001). Intracebroventricular infusion of minocycline (beginning one week prior to infarction) significantly attenuated the increase in microglial activation by at least 50% in the PVN, RVLM, PAG and NTS, and neuronal activation was significantly reduced by 50% in the PVN and virtually abolished in the PAG, RVLM and NTS. Cardiac function (percent fractional shortening) was significantly reduced by 55% following myocardial infarction but this was not ameliorated by minocycline treatment. The results suggest that following myocardial infarction, inflammation occurs in brain nuclei that play key roles in cardiovascular regulation and that attenuation of this inflammation may not be sufficient to ameliorate cardiac function.